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(54) Laser image forming method 

(57) An image forming method for developing a neg- 
ative type image forming material after image exposure 
by an infrared laser. The negative type image forming 
material is provided with a photosensitive layer which 



has sensitivity to an infrared laser. The negative type 
image forming material is developed with a weak alka- 
line aqueous solution having a pH in a range from 7 to 
12 and containing a carbonate and a surfactant. 
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reduction in printing durability. 

[0010] As a result of in-depth study by the present inventor of physical properties of the negative type image forming 
material and the developer, it was discovered that the above-mentioned problems can be solved by improving perme- 
ability at a non-image portion of a photosensitive layer and utilizing characteristics of a developer containing a carbon- 

5 ate. Thus, the present invention could be achieved. 

[0011] That is, a first aspect of the present invention is an image forming method which includes the steps of: pre- 
paring a negative type image forming material including a supporting member and at least one photosensitive layer 
which has sensitivity to an infrared laser; exposing the negative type image forming material image-wise by an infrared 
laser: and developing the negative type image forming material with a weak alkaline aqueous solution having a pH 

10 value in a range from 7 to 12 and containing a carbonate and a surfactant. 

[0012] A second aspect of the present invention is an image forming method which includes the steps of: preparing 
a negative type image forming material including a supporting member and at least one photosensitive layer containing 
(A) an infrared ray absorbing agent, (B) a radical generating agent, (C) a radically polymerizable compound, and (D) 
a binder polymer; exposing the negative type image forming material image-wise by an infrared laser; and developing 

15 the negative type image forming material with a weak alkaline aqueous solution having a pH value in a range from 7 
to 12 and containing a carbonate and a surfactant. 

[0013] Although not defined, the reasons for the excellent effects of the present invention are considered as follows. 
Duo to use of a surfactant in an alkaline developer containing a carbonate, development failure caused by deterioration 
of the developing property, which is caused by absorption of carbon dioxide, can be improved, and the permeability of 
20 the developer with respect to the non-image portion of the photosensitive layer can be improved. Further, due to con- 
trolling a pH value to within a 7 to 12 weak alkaline range, damage of the image portion of the photosensitive layer is 
improved, and adverse effects on the printing durability can be prevented. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0014] Hereinafter the present invention will be explained in detail. 

[0015] An image forming method according to the present invention is characterized by an alkaline aqueous solution 
used in development. 

[0016] As a base for a developer and for a replenishes which are used in an image forming method of the present 
invention, a weak alkaline aqueous solution in a 7 to 1 2 pH range, which solution contains a carbonate and a surfactant, 
is used. 

[0017] The weak alkaline aqueous solution used in a developing step of the image forming method of the present 
invention is required to be in a 7 to 12 pH range, and preferably in an 8 to 11 pH range. In the present invention, pH 
values refer to values measured at 25°C. 

[0018] Examples of carbonates preferably used in the method of the present invention include carbonates and hy- 
drogen carbonates of alkaline metals, carbonates and hydrogen carbonates of alkaline earth metals, and carbonates 
and hydrogen carbonates of ammonium. In particular, sodium carbonate, sodium hydrogen carbonate, potassium car- 
bonate, potassium hydrogen carbonate and the like are particularly preferable. These carbonates and hydrogen car- 
bonates can be used as either an anhydride or a hydrate. Moreover, two or more kinds of carbonates and hydrogen 
carbonates can be used in combination. 

[0019] An amount of the carbonate with respect to the developer or replenisher is preferably 0.1 to 10% by weight, 
more preferably 0.2 to 8.5% by weight, and further preferably 0.3 to 7% by weight. With an amount less than 0. 1 % by 
weight, touling tends to occur at a non-image portion during printing after image formation, and with an amount more 
than 1 0% by weight, printing durability failure tends to occur at the time of printing, and thus neither of these condition 
is preferable. 

[0020] For the developer used in the method of the present invention, in addition to the above-mentioned carbonate, 
other known alkaline agents can be used for pH adjustment and other purposes, when the provided effects of the 
present invention are not disrupted. Specific examples include inorganic alkaline agents such as sodium hydroxide, 
potassium hydroxide, lithium hydroxide, trisodium phosphate, tripotassium phosphate, triammonium phosphate : dis- 
odium phosphate, dipotassium phosphate, diammonium phosphate, sodium carbonate, potassium carbonate, ammo- 
nium carbonate, sodium hydrogencarbonate, potassium hydrogencarbonate, ammonium hydrogencarbonate, sodium 
borate, potassium borate, and ammonium borate; potassium citrate; tripotassium citrate; sodium citrate; sodium sili- 
cate; potassium citrate and the like. 

[0021] Further suitable examples include organic alkaline agents such as monomethylamine : dimethylamine, tri- 
methylamine, monoethylamine, diethylamine, triethylamine, monoisopropylamine, diisopropylamine, triisopro- 
pylamine, n-butylamine, monoethanolamine. diethanolamine, triethanolamine, monoisopropanolamine, diisopropa- 
nolamine, ethyleneimine, ethylenediamine, pyridine and the like. 

[0022] A developer to be used in the method of the present invention must contain a surfactant. The surfactant is 
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and amphoteric surfactants can be used. such as po , yoxye thylene alkylethers, poly- 

r 0 023] Preferable examples of the surfactant mclude "°"'°" , " un polyoxyethylene polyoxypropy ene 

oxyet ylene alkylphenylethers, P^o^ne p elters pentaerythrito. fatty acid partial festers 
alkylethers, glycerol fatty acid partial esters, sorb.tan fatty ^ac.d I pa Ethylene sorb.tan fatty ac.d part.al 

propy ene glycol monofatty acid esters, cane sugarfatty ac, MJJJJJJJP i Westers, po.yglycero. fatty acid 
esters polyoxyethylene sorbitol fatty ac.d part.al e J^-P^^ a ^/cid partial esters, fatty acid diethanolam.des, 
Partial esters polyoxyethylene castor oils, polyoxyethylene 9*^^ p acjd e£ ter, and trialkylam.ne ox.de 
N N b s 2 h yd ?oxyal^.amin e s, polyoxyethylene ^^J^^Zb sulfonates, a.kanesulfonates d, 
and the like" anionic surfactants such as fatty ac.d ab'^s. ene sulfonates , alkylnaphtha- 

X sulfosuccinates. straight chain ethersalt s , sod.um 

lene sulfonates, alkylphenoxy polyoxyethylene .P^'^° n *^ 9 J od l m salts, petroleum sulfonates, sulfated castor 
N-methyl-N-o ley Itau ri nates , N-alkylsulfosucc.n,c ac. [™™*™™ ° S °° , su , ^ acid ester salts, polyoxyethylene 
oil sulfa ed beef tallow, sulfuric acid ester salts of fatty ac.d dWetfere, alky. tnylene alkylphe ny. ether 

L i sulfuric acid ester salts, fatty acid monoglyce r f s ^'^^ d e J s e ter sal S P ^phosphoric acid ester salts, 
sSt acid ester sa^^ 

polyoxyeth y .ene alkyl ether phosphor.c ac,d ^^'™%LeZ, partial saponified products of olef.n-male.c anhy- 
partia. saponified products of styrene-male.c ~P"^ pr ; ducte a nd the like; cationic surfactants such as 

SSL copolymers, and naphthalene suffona* ^T^S^Sl^ salts, and polyethylene polyamine *rj*- 

rr a r^r^ — lic acids - s— s ' 

sulfates, imidazolines and the like. ••oolvoxvethylene" also represents polyoxyalkylenes such 

,0026] An amount of tho snrtactant »ith roapacr o *% jj^weight, fouling oan ooour atthe non-mago poroon 

bin srr e^sssss'- — - a mue — 01 — ~ 

Kan grovaod too oftoaa of .00 praaom »™ ™£ ^^rgS aolda (such aa anlf urous .old, hydrngao 

:ro£r,=::r,=;^^ 

substantially does not contain an organic solvent developing machine, a large amount of planograph,c 

S I Sng aborting member with a = s— ^ ^ compoun V d , and (D) . binder po.ymen 
ray absorbing agent, (B) a radical genera ^JS^ri^ «|i'n««- ™e -age forming materia includes the 
[0031] Here, the negative type .mage for ™9 ™ter.ar w.H D P aenera ting agent, (C) the radically 

photosensitive layer containing (A) the Totosensitive layer of an image forming matenal due 

polymerizable compound, and (D) the b.nder polyme Mr. 1 * e P™ t0 conve rsion of (A) the infrared ray absorb.ng 
S mage exposure by an infrared laser heat -9»~n*oJ ^^^^ agen t to generate radicals. Next the 
agent at an exposed portion. The hea »f e f mp °^^ v „ e ri 2ab le compound and (D) the binder polymer, .s cured 
photosensitive .ayer, which contains (C) the rad.ca P g above . men tioned weak alkaline aqueous 
by the radicals to form the image P^-™""*" * „ ellminated to form the non-image port.on. 
solution, an uncured and unexposed port.on J»« ^^. n y othar «, a p t . Examples include a step of preparing 

- — ,iquid on a supportmg me ' 
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a step of drying a photosensitive layer coating liquid that has been applied on a supporting member to thereby obtain 
the negative type image forming material a step of performing a post-treatment after development and the like. 
[0033] Each component of the photosensitive layer will be explained in turn. 

5 [(A) the infrared ray absorbing agent] 

[0034] The object of the present invention is to record an image with a laser emitting infrared ray. Therefore, use of 
the infrared ray absorbing agent is a prerequisite. The infrared ray absorbing agent has a function of converting ab- 
sorbed infrared ray or near-infrared ray to heat. By the heat generated at this time, the radical generating agent is 
10 decomposed to generate radicals. The infrared ray absorbing agent used in the present invention is a dye or a pigment 
having a maximum absorption in a 760 nm to 1 ,200 nm wavelength range. 

[0035] As this dye : commercially available dyes and known dyes disclosed in the literature, such as "Senryobinran" 
("Dye Handbook") (edited by Yukigoseikagaku Kyokai, published in 1970) can be used. Specific examples of such 
dyes include azo dyes, metal complex azo dyes, pyrazolone azo dyes, naphthoquinone dyes, anthraquinone dyes, 
15 phthalocyanine dyes, carbonium dyes, quinoneimine dyes, methine dyes, cyanine dyes, squarylium pigments, pyrilium 
salts, metal thiolate complexes and the like. 

[0036] Examples of preferable dyes include cyanine dyes disclosed in Japanese Patent Application Laid-Open (JP- 
A) Nos. 58-1 25246, 59-84356. 59-202829, and 60-78787 and the like; methine dyes disclosed in JP-A Nos. 58-1 73696, 
58-181690, and 58-194595 and the like; naphthoquinone dyes disclosed in JP-A Nos. 58-112793, 58-224793, 
20 59-481 87, 59-73996, 60-52940, and 60-63744 and the like; squarylium dyes disclosed in JP-A No. 58-1 1 2792 and the 
like; and a cyanine dye disclosed in Great Britain Patent No. 434,875. 

[0037] Moreover, a near-infrared absorbing sensitizer disclosed in U. S. Patent No. 5,156,938 can also be used 
preferably. Furthermore, a substituted arylbenzo(thio)pyrylium salt disclosed in U. S. Patent No. 3,881 ,924, a trimethi- 
nethiapyrylium salt disclosed in JP-A No. 57-142645 (U. S. Patent No. 4,327,1 69), pyrylium compounds disclosedinJP- 
25 ANos. 58-181051, 58-220143, 59-41363, 59-84248, 59-84249, 59-146063, and 59-146061, a cyanine dye disclosed 
in JP-A No. 59-216146.. a pentamethinethiopyrylium salt disclosed in U. S. Patent no. 4,283,475, and pyrylium com- 
pounds disclosed in Japanese Patent Application Publication (JP-B) Nos. 5-13514, and 5-19702 can also be used 
preferably. 

[0038] Moreover, other examples of preferable dyes include near-infrared absorbing dyes represented by formulae 
30 (|) and (II) disclosed in U. S. Patent No. 4 : 756,993. 

[0039] Of these examples of dyes, the cyanine pigments, the squarylium pigments, the pyrylium salts, and the nickel 
thiolate complexes are particularly preferable. Furthermore, the cyanine pigments are preferable and, in particular 
cyanine pigments represented by general formula (I) below is most preferable. 

35 
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[0040] In the general formula (I), X 1 represents a halogen atom, or X 2 - L 1 . Here, X 2 represents an oxygen atom or 
a sulfur atom, and L 1 represents a hydrocarbon group having 1 to 12 carbon atoms. R 1 and R 2 each independently 

50 represent a hydrocarbon group having 1 to 12 carbon atoms. In view of storage stability of a photosensitive layer 
coating liquid, it is preferable that R 1 and R 2 are hydrocarbon groups having two or more carbon atoms. It is particularly 
preferable that R 1 and R 2 are bonded with each other so as to form a five-membered ring, or a six-membered ring. 
[0041] Ar 1 and Ar 2 , which can either be the same or different, each denote an aromatic hydrocarbon group, which 
may have a substituent. Preferable examples of aromatic hydrocarbon groups include a benzene ring and a naphtha- 

55 lene ring. Moreover, examples of preferable substituents include a hydrocarbon group having 1 2 or less carbon atoms, 
a halogen atom, and an alkoxy group having 12 or less carbon atoms. Y 1 and Y 2 , which can either be the same or 
different, denote a sulfur atom or a dialkylmethylene group having 12 or less carbon atoms. R 3 and R 4 , which can 
either be the same or different, denote a hydrocarbon group, which may have a substituent, having 20 or less carbon 
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[(B) radical generating agent) ^ ^ ^ combjnation 
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Examples of preferable onium salts include iodonium salts, diazonium salts, and sulfonium salts. These onium salts 
function not as an oxygen generating agent but as a radical polymerization initiator. Onium salts preferably used in the 
present invention are represented by the general formulae (III) to (V) below. 

Ar 11 — t— Ar 12 2 11 " General formula (III) 



Ar 21 N = N Z 21 " General formula (IV) 

w 

R 31 



15 



General formula (V) V ^ 

R 32 



[0051] In the formula (III), Ar 11 and Ar 12 each denote an aryl group having 20 or less carbon atoms, which may have 
a substituent, independently from each other. Examples of a preferable substituent in a case wherein the aryl group 
has a substituent include a halogen atom, a nitro group, an alkyl group having 12 or less carbon atoms, an alkoxy 
group having 12 or less carbon atoms, and an aryloxy group having 12 or less carbon atoms. Z 11 ' denotes a pair ion 
selected from the group consisting of a halogen ion ; a perchloric acid ion, atetrafluoroborate ion, a hexafluorophosphate 
ion, and a sulfonic acid ion. Preferably Z 11 " is a perchloric acid ion, a hexafluorophosphate ion, or an aryl sulfonic acid 
ion. 

[0052] In the formula (IV), Ar 21 denotes an aryl group having 20 or less carbon atoms, which may have a substituent. 
Examples of a preferable substituent in a case wherein the aryl group has a substituent include a halogen atom, a nitro 
group, an alkyl group having 12 or less carbon atoms, an alkoxy group having 12 or less carbon atoms, an aryloxy 
group having 12 or less carbon atoms, an alkylamino group having 12 or less carbon atoms, a dialkylamino group 
having 12 or less carbon atoms, an arylamino group having 12 or less carbon atoms, and a diarylamino group having 
12 or less carbon atoms. Z 21 ' denotes a pair ion simularly to Z 11 '. 

[0053] In the formula (V) , R 31 , R 32 and R 33 , which may either be the same or different, each denote a hydrocarbon 
group having 20 or less carbon atoms, which may have a substituent. Examples of a preferable substituent include a 
halogen atom, a nitro group, an alkyl group having 12 or less carbon atoms, an alkoxy group having 12 or less carbon 
atoms, and an aryloxy group having 12 or less carbon atoms. Z 31 " denotes a pair ion similarly to Z 11 \ 
[0054] Specific examples of onium salts preferably used as the radical generating agent in the present invention 
include those disclosed in paragraph Nos. [0030] to [0033] of JP-A No. 11-310623. 

[0055] A radical generating agent used in the present invention preferably has a maximum absorption wavelength 
of 400 nm or less, and more preferably 360 nm or less. By providing this absorption wavelength in the ultraviolet region 
accordingly, the planographic printing plate can be handled under white light. 

[0056] The radical generating agent can be added in a photosensitive layer coating liquid at 0.1 to 50% by weight, 
preferably 0.5 to 30% by weight, and particularly preferably 1 to 20% by weight with respect to total solids of the 
photosensitive layer coating liquid. With an amount less than 0.1 % by weight, sensitivity is lowered, and with an amou nt 
more than 50% by weight., image fouling occurs at the non-image portion. These radical generating agents can be 
used alone or in a combination of two or more. The radical generating agents can be added in one layer with other 
components, or can be added to another layer which is prepared for the radical generating agents. 

[(C) Radically polymerizable compound] 

[0057] The radically polymerizable compound used in the present invention contains at least one ethylenically un- 
saturated double bond, and is selected from compounds having at least one, and preferably two or more end ethylen- 
ically unsaturated double bonds. Such a compound group is widely known in this industrial field, and such compounds 
can be used in the present invention without a particular limit. These compounds have chemical forms such as, for 
example, a monomer, a prepolymer, such as a dimer, a trimer or an oligomer a mixture thereof, a polymer thereof. 
Examples of monomers and copolymers include unsaturated carboxylic acids (such as acrylic acid, methacrylic acid, 
itaconic acid, chrotonic acid, isochrotonic acid, and malefic acid) : esters thereof, and amides thereof. Esters of an 
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General formula (VI) 
CH 2 = C(R 41 )COOCH 2 CH (R 42 ) OH 
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^66]' Details of usage of these radical ^^^^^^ chara cteristics of the <«°£»™» 

^turldTou "content per molecuie is preferab.e Mn rnos structures that are thfunctiona. 
erabt Moreover for improving strength of the «*P*2J^ djfferent f unction al numbers and/or different 
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strength, they may not be preferable in some cases in terms of developing speed and precipitation in a developer. 
Moreover, also in terms of compatibility and dispersing property with other components in the photosensitive layer 
(such as a binder polymer an initiator, and a coloring agent), selection and usage of the radical polymerizable com- 
pounds are important factors. For example, the compatibility may be improved by the use of a low purity compound or 

5 by the use of a combination of two or more compounds. Furthermore, a specific structure of the radical polymerizable 
compound may be selected for improving an adhesion property of a supporting member, an overcoat layer, or the like. 
As to a composition ratio of the radical polymerizable compound in the image recording layer, a larger ratio is advan- 
tageous in terms of the sensitivity. However, in a case wherein the ration is too large, unpreferable phase separation, 
problems in the production step due to a sticking property of the image recording layer (such as transfer of a recording 

10 layer component, or production failure derived from sticking), or a problem of precipitation of the radical polymerizable 
compound from the developer may occur. In view of the above, a preferable composition ratio of the radical polymer- 
izable compound is, in most cases, 5 to 80% by weight with respect to the total composition, and preferably 20 to 75% 
by weight. Moreover, the radical polymerizable compound can be used alone or in a combination of two or more. 
Moreover, as to the usage of the radical polymerizable compound, appropriate structure, composition, and amount 

15 can be selected optimally in view of a degree of polymerization interference with respect to oxygen, resolution, a fogging 
property, a refractive index variation, and a surface sticking property. Furthermore, a layer structure and a coating 
method for them such as undercoating or top coating can also be executed. 



[(D) binder polymer] 

20 

[0067] In the present invention, the binder polymer is further used. As the binder, a linear organic polymer is preferably 
used. Any "linear organic polymer 11 can be used. In order to realize water development or weak alkaline water devel- 
opment, a linear organic polymer that is soluble or swellable with respect to water or weak alkaline water is preferably 
selected. The linear organic polymer is selected and used not only as afilm forming agent for forming the photosensitive 

25 layer but also, according to the application, as a material utilized with water, weak alkaline water, or organic solvent 
developer. For example, by use of a water soluble organic polymer, water development can be enabled. Examples of 
the linear organic polymer include radical polymers having a carboxylic acid group in a side chain, such as those 
disclosed in JP-A No. 59-44615, JP-B Nos. 54-34327, 58-12577, 54-25957, and JP-A Nos. 54-92723, 59-53836, and 
59-71048: that is. methacrylic acid copolymers, acrylic acid copolymers, itaconic acid copolymers, crotonic acid co- 

30 polymers, maleic acid copolymers, and partially esterified maleic acid copolymers and the like. Moreover, acidic cel- 
lulose derivatives having a carboxyl group in a side chain, similarly, can be used. In addition thereto, compounds 
prepared by adding a cyclic acid anhydride to a polymer having a hydroxylic group are useful. 
[0068] Of these examples, a (meth)acrylic resin having a benzyl group or an allyl group, and a carboxylic group in 
a side chain is preferable for an excellent balance of film strength, sensitivity, and developing property. 

35 [0069] Moreover, urethane based polymers containing an acidic group disclosed in JP-B Nos. 7-120040, 7-120041 , 
7-120042, 8-12424, JP-ANos. 63-287944, 63-287947, 1-271 741 , and Japanese Patent Application No. 10-116232 are 
advantageous in terms of printing durability and low exposure suitability with excellent strength. 
[0070] Furthermore, as a water-soluble organic polymer, a polyvinyl pyrrolidone : a polyethylene oxide, or the like, is 
useful. Moreover, for improving the strength of a hardened film, an alcohol-soluble nylon, a polyether of 2,2-bis-(4-hy- 

40 droxy phenyl)-propane and epichlorohydrine, or the like, is also useful. 

[0071] The weight average molecular weight of a polymer used in the present invention is preferably 5,000 or more, 
and further preferably in the range of 1 0,000 to 300,000. The number average molecular weight is preferably 1 ,000 or 
more, and further preferably in the range of 2,000 to 250,000. The polydispersion degree (weight average molecular 
weight/number average molecular weight) is preferably 1 or more, and further preferably in the range of 1 .1 to 1 0. 

45 [0072] These polymers can be any one of a random polymer, a block polymer, a graft polymer, and the like, but a 
random polymer is preferable. 

[0073] A polymer to be used in the present invention can be synthesized in a conventionally known method. Examples 
of a solvent to be used at the time of synthesis include tetrahydrofuran, ethylene dichloride, cyclehexanone : methyl 
ethyl ketone, acetone, methanol, ethanol, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 2-meth- 
50 oxyethyl acetate, diethylene glycol dimethyl ether, 1-methoxy-2-propanol, 1-methoxy-2-propyl acetate, N,N-dimethyl- 
formamide, N,N-dimethylacetoamide, toluene, ethyl acetate, methyl lactate, ethyl lactate, dimethyl sulfoxide, water 
and the like. These solvents can be used alone or as a mixture of two or more. 

[0074] As a radical polymerization initiator to be used in the present invention at the time of synthesizing a polymer, 
known compounds such as an azo based initiator, or a peroxide initiator can be used. 
55 [0075] The binder polymer used in the present invention can be used alone or as a mixture. The polymer is added 
in a photosensitive layer at 20 to 95% by weight, and preferably 30 to 90% by weight with respect to the total solids, 
in the photosensitive layer coating liquid. With an amount less than 20% by weight, image portion strength is insufficient 
at the time of forming an image. In contrast, with an amount more than 95% by weight, an image cannot be formed. 
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a linear organic polymer is in the range of 1/9 to 7/3. 

[other components in the photosensitive layer] ^ ^ ^ ^ 

,0076] in the present invention, various other com P° und * ^ « 
Sorption in a visible .ight range can be used I as a colonng a g rV £ £ JJf^ #603 0 „ Black BY, Oil Black BS 
Yellow #101 , Oil Yellow #103, Oil Pink #312, O.I Green BG , on m . pure B|ue Crysta , Vlolet 

Oi Sck T-505 (the above-mentioned are produce d by Onent Kagak u Ki byo P h ^ 0)> Methy 

?C 142555), Melhy. Violet (C.42535) Ethyl Vio^ , Rhodam.ne ^ such as a phthalocya nine based 

Blue (CI52015), and dyes disclosed in JP-A No. 62 29324/. rvio , k a preferably, 
p igmen t a 2 n azo based pigment, carbon blac ^" the non-image portion can easily be 

Sent for inhibiting unnecessary thermal ^™^SS^ coating liquid or during storage. Examp.es of 
ically unsaturated double bond in preparation of * e J^™™ J onBt p . me thoxyphenol, di-l-butyl-p-cresol pyro- 
suitable thermal polymerization proven ^^SSS^S^ P^nol), 2,2--methylenebi S (4-methy.-6-t-butyl 
gallol, t-butylcatechol, benzoquinone, 4,4 - ^f '^ £ ne am ount of the thermal polymenzation pre- 

ohenol) N-nitroso-N-phenylhydroxylamine aluminum saj , i m a trie ^ ^ comp0Sltlon we ,ght. 

venting agent is preferably from about 0.01% by weigh "^"^JS^ like ,Lch as behenic acid or behemc 
Moreover 9 as needed, it is also possible to add a h.gher fa«y ac d den ^ ^ de ^ „ ^ on 

acid amide, for preventing polyme nzat.on inh.b, g Jhe amount of the highe rfatty acid denvat,ve 

the surface of the photosensitize layer in the dry ng proces >an : a ^ ^ compositlon . 

s preferably from about 0.1% by weight to about 1 0 /o by weight wrtn P ^ wjdenjng processing sta 

0079] Furthermore, in the photosensitive layer coat ng hqu.d Nos 62 . 251740 and 3-208514, and 

Sty with respect to deve.oping b. ^ 

amphoteric surfactants disclosed ,n JP^--^^ 0 ^ Mn tristeara te, sorbitan monopalmitate, sorbitan 
am p J»r« ,urf actams (such a, p«M £m£ ™°^NK . pm£ fc we ph<,.«em» e ^ 

LerLybaad-edtorp,.^^ 

an appropriate supporting member. Examples o the ^solvent ether< , _ metn0 xy-2-p.opanol, 2-meth- 

methyl ethyl ketone, methanol, ethanol. P^^^J^Tttryl lactate, ethyl lactate, N,N-dimethylacetamide, 
oxvethyl acetate, 1 -methoxy-2-propyl acetate, dime hoxye thane, . T,etny » sulf0 |ane, y -butyllaclone, toluene, 
Zdmethyltormamide, or as a mixture. The concentration 

and water and the like, but are not limited '^^jrj^^., m the solvent is preferably 1 to 50% by weight 
o, the above-mentioned components (total sol.ds nclud J ning membe r obtained after coaUng 

so [0085] The photosensitive layer xoat.ng ^ J <^£2^ hlo printing" plate original, in general, 0.5 to 5 0^ 
and drying varies depending on the appljabon but Jor a .a g P ^ gpin _ spray coatmg 

m 2 is preferable. Various coating methods can i bo adopto ^ ^ amount becomes sma , „ 

S^SSA'M the p " ve ,ayer with respect t0 

55 ^^S^L-.. - coating liquid ^^^^^^^^ 



40 



45 



10 



BNSDOCID <EP 1110747A1J_> 



EP 1 110 747 A1 

0.05 to 0.5% by weight. 
[Supporting member] 

5 [0087] The negative type image forming material according to the method of the present invention is formed by 
applying the above-mentioned photosensitive layer on the supporting member. The supporting member to be used 
herein is not particularly limited as long as it is a dimensionally-stable plate-like member. Examples thereof include 
paper paper laminated with plastic (such as polyethylene, polypropylene, or polystyrene), a metal plate (such as alu- 
minum zinc or copper), a plastic film (such as cellulose diacetate, cellulose triacetate, cellulose propionate, cellulose 

w butyrate cellulose acetate butyrate, cellulose nitrate, polyethylene terephthalate, polyethylene, polystyrene, polypro- 
pylene polycarbonate, or polyvinyl acetal), a paper or plastic film laminated or deposited with any of the above-men- 
tioned metals or the like. As a preferable supporting member, a polyester film or an aluminum plate can be used. 
[0088] As a supporting member to be used for the planographic printing plate original of the present invention, an 
aluminum plate with a light weight and an excellent surface processing property, process ability, and anti-corrosion 

75 property can bo used preferably. As an aluminum material to be provided for this purpose, a JIS 1 050 material, a JIS 
1100 material, a JIS 1070 material, an Al-Mg based alloy, an Al-Mn based metal, an Al-Mn-Mg based alloy, an Al-Zr 
based ailoy an A^-Mg-Si based alloy, or the like can be used. 

[0089] A preferable aluminum plate is a pure aluminum plate or an alloy plate containing aluminum as the mam 
componenl thereof and small amounts of other elements. Furthermore, a plastic film laminated or deposited with alu- 

20 minum can be used as well. Examples of the other elements contained in the aluminum alloy include silicon, iron, 
manganese copper, magnes-um. copper, magnesium, chromium, zinc, bismuth, nickel, and titanium. The content of 
the other elements in the alloy is 1 0% by weight or less. For the aluminum plate, pure aluminum is preferable. However, 
since production of completely pure aluminum is difficult in terms of a refining technique, aluminum containing a slight 
amount of other elements may be used. As mentioned above, the composition of an aluminum plate is not particularly 

25 limited but an aluminum plate of a conventionally known material can be utilized. The thickness of the above-mentioned 
aluminum plate is preferably about 0.1 to 0.6 mm, more preferably 0.15 to 0.4 mm, and particularly preferably 0.2 to 

0.3 mm. , + . 

[0090] Prior to a roughing treatment of the surface of an aluminum plate, a degreasing treatment with a surfactant, 
an organic solvent or an alkaline aqueous solution can be carried out optionally, for eliminating rolling oil on the surface. 

30 [0091] The surface roughing treatment of the aluminum plate can be carried out by various methods. Examples 
thereof include a mechanical roughing method, a method of dissolving and roughing the surface electrochemical!* 
and a method of selectively dissolving the surface chemically. As a mechanical method, known methods such as a 
ball abrasion method, a brush abrasion method, a blast abrasion method, and a buff abrasion method can be used. 
Moreover, as an electrochemical roughing method, a method of using alternating or direct current in a hydrochloric 

35 acid or nitric acid electrolysis solution can be used. 

[0092] The aluminum plate accordingly roughed is subjected to an alkaline etching treatment and a neutralizing 
treatment as needed, and then optionally subjected to an anodic oxidation treatment for improving a water retention 
property and wear resistance of the surface. The anodic oxidation film provided by the anodic oxidation is preferably 
1 0 g/m2 or more. If the anodic oxidation film amount is less than 1 .0 g/m*, the printing durability is insufficient or, in a 

40 case of use as a planographic printing plate, the non-image portion can easily be flawed, and ink is adhered in the flaw 
part such that "flaw fouling" tends to occur at the time of printing. 

[0093] After application of the anodic oxidation treatment, the surface of the above-mentioned aluminum is subjected 
to a hydrophilic treatment as needed. 

[0094] Moreover, such an aluminum supporting member may be subjected to a treatment with an organic acid or a 
45 salt thereof or application of a base coating layer for photosensitive layer coating, after the anodic oxidation treatment. 
[0095] An intermediate layer may be provided for improving the adhesion property between the supporting member 
and the photosensitive layer. For improving the adhesion property, in general, the intermediate layer is made from, for 
example, a diazo resin, a phosphoric acid compound adsorbed to aluminum, or the like. The thickness of the interme- 
diate layer can be set freely, but should be a thickness capable of executing a homogeneous bond forming reaction 
so with the upper layer . which is photosensitive layer, at the time of exposure. In general, a coating ratio as a dried solid 
is preferably about 1 to 100 mg/m*, and particularly preferably 5 to 40 mg/m*. The ratio of the diazo resin in the 
intermediate layer is 30 to 1 00%, and preferably 60 to 1 00% by weight. 

[0096] After application of the above-mentioned treatment or base coat on the supporting member surface, a back 
coat can be provided on the reverse side of the supporting member as needed. As the back coat, an organic polymer 
55 compound disclosed in JP-A No. 5-45885, or a metallic oxide coating layer obtained by hydrolysis and polycondensation 
of an organic or inorganic compound disclosed in JP-A No. 6-35174 can be used preferably. 

[0097] Preferable characteristics of the planographic printing plate supporting member include a 0.10 to 1.2 urn 
center line average coarseness. With a coarseness less than 0.10 jim, the adhesion property with the photosensitive 
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property is extremely poor. t „ can « it iv e laver and other optional layers such as the surface protecting 

[0098] By forming the above-mentioned ^^^^^Lcutfng predetermined treatments as ment.oned 
ayerandthe back coat layer.on the su^ 

above, the negative type image forming image forming material by the infrared laser 

in the method of the present invention, *«™*££J2^ by a thermal head is also possible. In the present 
Moreover, recording by an ultraviolet ray tser for emitting infrared ray of a 760 nm to 1 ,200 nm 

invention, image exposure by a sol.d laser or a "^iSrtW or more. For shortening the exposure t.me, a mutt, 
wavelength is preferable. The laser output °° e ^ 0 ° ne pixe | is preferably less than 20 u seconds. The 

solution featured in the present 'T?^.^^ tl ?^^t^-m^ with the above-described developer and 
[0 1 00] The image forming matena. subjected to th lQ a posHreatme nt with wash.ng 

~ a — n9 so,ution " 9um 

Lking and printing industry for rati 

machines, in general, comprise a develops pa^ 

foreachprocessingliquid.andaspraydev.ce^ 

Hquld, which is pumped up by a pump, from a WJ^^J of soaking and conv eying the pnntmg 

is being conveyed horizontally. Furthermore, a ^^uEovTiuide roll in the , iqu id, orthe like, has also become 
plate in'a processing liquid vesse. fi.led with a replenishing a rep.enisher 

Enown recently. In such an automatic *~^^^SlSSS '™ and the like. Moreover, it is also possible 
to each processing liquid, accordmg to ^^MhT^ior automatic replenishment. 
roS" IS^c^pST SS. * substantially unused processing liquid for 

KiT^^^S of ^pj-j^^ SKSiS £ * tt-eSofThe 

-nS 

burning treatment is further applied. troatm(snt it is Dre ferable to treat the planographic printing plate with a 

a sponge or absorbent cotton impregnated with the coun er etching sc . ^ coater Qr the 

£f b ^^ - a — or a squee9ee rol,er after 

°0 08 The pianographic printing plate commercially available 

*> neated at a high temperature in a .burning pmcesso suchas a bu ^ JP^ ^ ^ ^ q{ components 
from Fuji Photo Film Co., Ltd.), orthe l*e. A ™* m J* p Q and 1 10 20 minut es, respectively, 
forming the image, but are preferably ,n the ra ,nge o 180 10 30 atment may optionally be subjected to conven- 
[0109] The planographic printing •"J*^ 1 ^^ ^ m coating as needed. In the case that a counter- 

55 SIoTt^^^ 

«* <» S" m c °»* s ' c t" M T^ai. obt.ia.d by me image losing m.lhod o( the pr.se" «"«">" be moun '- 

SIS. ^-SSSn^rr^L- -'p-. . — . - — 
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EXAMPLES 

[0111] Hereinafter, the present invention will be explained in detail with reference to examples, but the present in- 
vention is not limited thereto. 

5 

(Example 1) 

[Production of a supporting member] 

10 [0112] A molten product of a JIS A1050 alloy containing 99.5% of more of aluminum, 0.30% of Fe, 0.10% of Si, 
0.02% of Ti, and 0.013% of Cu was subjected to a purification treatment and casted. As the purification treatment, a 
degassing treatment was applied for eliminating unnecessary gas such as a hydrogen in the molten product, and a 
ceramic tube filter treatment was further applied. As a casting method, a DC casting method was adopted. A solidified 
500 mm plate thickness ingot was faced 10 mm from the surface, and a homogenizing treatment was executed at 

15 550°C for 10 hours so as to prevent an inter-metal compound from growing. Then, after heat rolling at 400°C, and 
annealing at 500°C for 60 seconds in a continuous annealing furnace, cold rolling was executed so as to obtain a 0.30 
mm plate thickness aluminum rolled plate. By controlling a roughness of a rolling roll, a center line average surface 
coarseness Ra after cold rolling was controlled to be 0.2 |im. Thereafter, the plate was processed by a tension leveler 
to improve flatness. 

20 [0113] Next, a surface treatment for providing a planographic printing plate supporting member was executed. 

[01 14] First,' to eliminate rolling oil on the aluminum plate surface, a degreasing treatment was executed with a 1 0% 
aqueous solution of sodium aluminate at 50°C for 30 seconds, and a neutralizing and desmutting treatment was exe- 
cuted with a 30% sulfuric acid aqueous solution at 50°C for 30 seconds. 

[01 1 5] Next, to improve an adherence property between the supporting member and the photosensitive layer as well 
25 as to provide a water retention property to a non-image portion, a so-called graining treatment for roughing the surface 
of the supporting member was executed. Electrolytic graining was executed by providing a 240 C/dm 2 anode side 
electric amount with a 20 A/dm 2 current density and a 1 :1 duty ratio alternating wave form by an indirect feeder cell 
while keeping an aqueous solution containing 1% nitric acid and 0.5% aluminum nitrate at 45°C, and providing the 
aluminum web in the aqueous solution. Thereafter, an etching treatment was executed with a 10% sodium aluminate 
30 aqueous solution at 50°C for 30 seconds, and a neutralizing and desmutting treatment was executed with a 30% 
sulfuric acid aqueous solution at 50°C for 30 seconds. 

[0116] Furthermore, to improve wear resistance, chemical resistance, and a water retention property, an oxidized 
film was formed on the supporting member by anodic oxidation. A 2.5 g/m 2 anodic oxidization film was produced by 
executing an electrolytic treatment with a 14 A/dm 2 direct current by an indirect feeder cell, with a 20% sulfuric acid 

35 aqueous solution used as an electrolyte at 35°C, and conveying the aluminum web in the electrolyte. 

[01 1 7] Thereafter, in order to ensure a hydrophilic property of the printing plate non-image portion, a silicate treatment 
was executed. In the treatment, a 1.5% aqueous solution of No. 3 sodium silicate was maintained at 70°C, and the 
aluminum web was conveyed so as to have a 15 seconds contact time, followed by washing with water. The Si adhesion 
amount was 1 0 mg/m 2 . The Ra (center line surface coarseness) of the supporting member accordingly produced was 

40 0.25 pm 

[Base coat] 

[01 1 8] Next, the aluminum supporting member was coated with a below-described base coating liquid by a wire bar, 
45 and dried at 90°C for 30 seconds with a hot air drier. The coating amount after drying was 1 0 mg/m 2 . 

<Under coat liquid> 

[0119] 

50 

- a copolymer of an ethylmethacrylate and sodium 2-acrylamide-2-methyl-1 -propane sulfonate with a 75:15 mole 
ratio 0.1 g 

2-aminoethyl phosphonic acid 0.1 g 
methanol 50 g 
55 - ion exchange water 50 g 
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[Photosensitive layer] 

denied .»*,»»,<,» ^™ ^^J^X ^ " a«vs We Paraph* pa-ing pW. V- 
<Photosensitive layer coating liquid [P)> 



10 



15 



20 



[0121] 



0.08 g 



infrared ray absorbing agent [IR-6] 

SS2sS - - - 8020 "* r * mera9e m ° tecu,ar 

SsSSSSSS^ A 0-*- Ink Kagaku K„ 9y o, Co., 0.0, . 

meinylclhyl kelone 9.0 g 
methanol 10.0 g 
1-methoxy-2-propanol 8.0 g 
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tions. 

[Developing treatment] 

[0123] After the exposure, a developing treatment was applied by an automatic developing machine SUTABURON 
900N, produced by Fuji Photo Film Corp. As a developer, developer [1] of the below-described composition (pH at 
25°C: 9.9) was used both for the preparation liquid and the replenishes A developing bath was set to 30°C. Moreover, 
as a finisher, a 1 :1 water diluted solution of FN-6 : produced by Fuji Photo Film Corp., was used. The pH of the below- 
described developer was a value measured at 25°C. 

<Developer [1]> 

[0124] 

15 - monohydrate of sodium carbonate 1 0 g 
potassium hydrogencarbonate 10 g 
sodium isopropylnaphthalene sulfonate 15 g 
sodium dibutylnaphthalene sulfonate 15 g 

sodium sail of ethyleneglycol mononaphthyl ether monosulfate 1 0 g 
20 - sodium sulfite 1 g 

ethylene diamine tetraacetate tetrasodium 0.1 g 
ion exchange water 938.9 g 



w 



25 



45 



[Evaluation of printing durability and image fouling] 



[0125] Next : the planographic printing plate [P-1] was provided for printing with a printer RISURON, produced by 
Komori Corp. At the time, how many sheets with a sufficient amount of ink could be obtained after the start of printing 
matter was evaluated by visual observation. Moreover, an image fouling state of the non-image portion at the time was 
observed visually. 

30 [0126] As a result, 80,000 sheets of good printed matter were obtained. Furthermore, generation of fouling was not 
found in the non-image portion of the obtained printed matter. 

[Evaluation of aging stability] 

35 [01 27] In the conditions of Example 1 , the developing operation was executed on 1 0 m 2 per day continuously for 20 
days. Developing failure was not found in the obtained planographic printing plates. 

(Comparative Example 1) 

40 [01 28] By the same process as in Example 1 , except that a developer [2] (pH 9.9) of the below-described composition 
was used instead of the above-mentioned developer [P-1], a negative type planographic printing plate [P-2] of Com- 
parative Example 1 was obtained. 



<Developer [2] > 
[0129] 



monohydrate of sodium carbonate 10 g 
potassium hydrogencarbonate 10 g 
so - sodium sulfite 1 g 

ethylene diamine tetraacetate tetrasodium 0.1 g 
ion exchange water 938.9 g 

[0130] Next, the planographic printing plate [P-2] was provided for printing as in Example 1. According to visual 
55 evaluation of the obtained printed matters, generation of fouling derived from a residual film caused by developing 
failure was observed in the non-image portion of the printed matter. 
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(Comparative Example 2) 

roi /^u 1 n n\ nf the below-described compo- 

Comparative Example 2 was obtained. 



to 



75 



20 



<Developer [3] > 
[0132] 

- monohydrate of sodium carbonate 1 0 g 

- potassium hydrogencarbonate 10 g 

- benzyl alcohol 20 g 

- sodium sulfite 1 g 

. ethylene diamine tetraacetate tetrasodium 0.1 g 
ion exchange water 938.9 g 
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Claims 

. An image forming method comprising the steps of: 



40 



45 



sitive layer which has sensitivity to an infrared jnfrared , aser; and 
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respect to one of a developer and a replemsher. 
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8 to 11. 
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7. The image forming method according to claim 1 , wherein the photosensitive layer further contains at least one 
selected from the group consisting of a thermal polymerization preventing agent, a higher fatty acid derivative, a 
nonionic surfactant, an amphoteric surfactant, a cationic surfactant, a plasticizer and a coloring agent. 

5 8. The image forming method according to claim 1 , the method further comprises at least one step selected from the 
group consisting of preparing a photosensitive layer coating liquid, coating a photosensitive layer coating liquid on 
a supporting member, drying a photosensitive layer coating liquid that has been applied on a supporting member 
to thereby obtain the negative type image forming material, and performing a post-treatment after development. 

10 9. An image forming method comprising the steps of: 

preparing a negative type image forming material including a supporting member and at least one photosen- 
sitive layer containing (A) an infrared ray absorbing agent, (B) a radical generating agent, (C) a radically po- 
lymerizable compound, and (D) a binder polymer; 
15 exposing the negative type image forming material image-wise by an infrared laser; and 

developing the negative type image forming material with a weak alkaline aqueous solution having a pH value 
in a range from 7 to 12 and containing a carbonate and a surfactant. 

10. The image forming method according to claim 9, wherein the surfactant is an anionic surfactant. 

20 
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